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H NMR on a Varian Gemini 2000® spectrometer, or at 400 MHz for 1 H NMR and 100 MHz for 13 C NMR on a Varian 400 MHz Premium Shielded® spectrometer. Chemical shifts (δ) are expressed in parts per million relative to TMS as internal standard. Thin layer chromatography (TLC) was realized on Macherey Nagel silica gel plates with fluorescent indicator and was visualized under a UV-lamp at 254 nm and 366 nm. Column chromatography was performed on silica gel (40-60 µm; Macherey Nagel). IR spectra were recorded on a Varian 640-IR FT-IR Spectrometer. Elemental analysis (C, H, N, S) of new compounds was determined by 'Pôle Chimie Moléculaire', Faculté des Sciences Mirande, Université de Bourgogne, Dijon, France.
I. General Procedure for the Synthesis of N-Benzyl Lactams 18c-f.
A solution of benzyl bromide or chloride (1 equiv.) in tetrahydrofuran was added to a well stirred dispersion of 5-methoxypyrrolidinone (18a, 1 equiv.), finely ground potassium hydroxide (1.1 equiv.) and tetra-n-butylammonium bromide (TBAB, 0.0638 equiv.). The reaction mixture was stirred at room temperature, under nitrogen atmosphere and after 24 h, inorganic salts formed were removed by filtration and the solvent was evaporated. The oily crude was recrystallized from diethyl ether or absolute ethanol, or was purified by flash chromatography, to provide pure 1-benzyl-5-methoxypyrrolidinone derivatives 18c-e. In the case of reaction of benzyl chloride, the corresponding α-hydroxy lactam 18f was also isolated. 1-Benzyl-5-methoxypyrrolidinone (18c). 1 The general procedure was followed using 5-methoxypyrrolidin-2-one (18a, 10.00 g, 86.9 mmol), benzylbromide (14.90 g, 11 mL, 86.9 mmol), KOH (5.40 g, 96.4 mmol) and TBAB (1.80 g, 5.59 mmol) in THF (80 mL). The residue obtained after workup was purified by flash chromatography by using a gradient of solvent mixture of ethyl acetate/n-heptane as eluent to provide pure product 18c.
Yield: 9.8 g (55%); yellow oil; R f (EtOAc/n-heptane 9/1)=0.51. IR ν cm -1
: 1691, 1442, 1365, 1278, 1244, 1171 . 1 H NMR (CDCl 3 , 400 MHz) δ (ppm) 1.94-2.14 (m, 2H, CH 2 CH 2 CH), 2.34-2.42 (m, 1H, CH 2 CH 2 CH), 2.54-2.64 (m, 1H, CH 2 CH 2 CH), 3.22 (s, 3H, OCH 3 ), 4.01 (d, J = 14.8 Hz, 1H, NCH 2 Ar), 4.73 (dd, J = 6.2, 1.6 Hz, 1H, CH 2 CH 2 CH), 4.96 (d, J = 14.8 Hz, 1H, NCH 2 Ar), 7.27-7.36 (m, 5H, ArH).
13
C NMR (CDCl 3 , 100 MHz) δ (ppm) 23.8 (CH 2 ), 29.1 (CH 2 ), 43.8 (CH 2 ), 53.0 (CH 3 ), 89.0 (CH), 127.6 (CH), 128.5 (2CH), 128.7 (2CH), 136.5 (C), 174.8 (C). Anal. Calcd for C 12 H 15 NO 2 : C, 70.22; H, 7.37; N, 6.82. Found: C, 70.49; H, 7.58; N, 6 .99.
1-Benzyl-5-hydroxypyrrolidin-2-one (18f).

2
N O OH
This compound was formed as a by-product during the synthesis of 1-benzyl-5-methoxypyrrolidinone (18c).
Yield: 0.33 g (2%); white solid; mp (EtOH) 110-111 °C, R f (EtOAc/n-heptane 9/1)=0.31. IR ν cm 
1-(2-Chlorobenzyl)-5-methoxypyrrolidinone (18d).
The general procedure was followed using 5-methoxypyrrolidin-2-one (18a, 10.0 g, 86.9 mmol), 2-chlorobenzylchloride (14.0 g, 11 mL, 86.9 mmol), KOH (5.4 g, 96.4 mmol), and TBAB (1.8 g, 5.59 mmol) in THF (80 mL). The residue obtained after workup was purified by flash chromatography by using a gradient of solvent mixture of ethyl acetate/n-heptane as eluent to provide pure product 18d.
Yield: 6.6 g (32%); yellow oil; R f (EtOAc/n-heptane 9/1)=0.5. IR ν cm 
1-(2,4-Dichlorobenzyl)-5-methoxypyrrolidinone (18e).
The general procedure was followed using 5-methoxypyrrolidinone (18a, 5.00 g, 43.4 mmol), 2,4-dichlorobenzylchloride (8.50 g, 6.1 mL, 43.4 mmol), KOH (2.68 g, 47.8 mmol), and TBAB (0.89 g, 2.76 mmol) in THF (40 mL). The residue obtained after workup was crystallized from diethyl ether to provide pure product 18e. 
II. General Procedure for the Synthesis of N-Silylated Amines 20a-d.
Under nitrogen atmosphere, hexamethyldisilazane (HMDS, 2 equiv.) and saccharin (0.03 equiv.) were added to amines derivatives 19a-d (1 equiv.). The reaction mixture was stirred vigorously at reflux for 2-24 h and then cooled at room temperature. The reaction mixture was then concentrated in vacuo to give pure oil of N-silylated derivatives 19a-d in nearly quantitative yields. The products are clean sufficiently and were then used in the next reaction without other purifications.
2-Methoxyl-N-trimethylsilylaniline (20a).
3
The general procedure was used with o-anisidine (19a, 1.00 g, 0.9 mL, 8.12 mmol), HMDS (2.6 g, 3.5 mL, 16.24 mmol) and saccharin (0.044 g, 0.24 mmol). The mixture was refluxed under nitrogen atmosphere for 2 hours to provide pure N-silylated aniline 9a. 
3-Methoxy-N-trimethylsilylaniline (20b)
The general procedure was used with m-anisidine (19b, 1.00 g, 0.9 mL, 8.12 mmol), HMDS (2.60 g, 3.5 mL, 16.24 mmol) and saccharin (0.044 g, 0.24 mmol). The mixture was refluxed under nitrogen atmosphere for 2 hours to provide pure N-silylated aniline 9b.
Yield: 1.57 g (99%); yellow oil. 1 H NMR (CDCl 3 , 400 MHz) δ (ppm) 0.12 (s, 9H, 3CH 3 ), 3.32 (s, 1H, NH), 3.60 (s, 3H, OCH 3 ), 6.08 (t, J = 2.4 Hz, 2H, ArH), 6.13 (td, J = 8.2, 2.4 Hz, 2H, ArH), 6.90 (t, J = 8.2 Hz, 1H, ArH). .54 (dd, J = 9.0, 2.4 Hz, 2H, ArH), 6.69 (dd, J = 9.0, 2.4 Hz, 2H, ArH).
4-Methoxy-N-trimethylsilylaniline (20c
2,4-Dichloro-N-trimethylsilylaniline (20d).
The general procedure was used with 2,4-dichloroaniline ( 
3,4,5-Trimethoxy-N-trimethylsilylaniline (20e).
The general procedure was used with 3,4,5-trimethoxyaniline (19e, 1.00 g, 5.46 mmol), HMDS (1.80 g, 2.3 mL, 10.92 mmol) and saccharin (0.044 g, 0.24 mmol). The mixture was refluxed under nitrogen atmosphere for 24 hours to provide pure N-silylated aniline 20e. 
III. General Procedure for the Synthesis of 1-Alkyl-5-Arylaminopyrrolidinones
Method A: Under inert atmosphere, silylated aniline 20a-c (1.2 equiv.) was added to compounds 18a (5-methoxypyrrolidinone), 18b (1-methyl-5-methoxypyrrolidinone) or 18e (1-(2,4-dichlorobenzyl)-5-methoxypyrrolidinone) (1 equiv.). Triflic acid (1-2 % Vol.) was slowly added through a syringe, and the now brownish, homogeneous solution was stirred at room temperature for 1 min to 24 h. Water (50 mL) and dichloromethane (50 mL) were added slowly to the reaction mixture, and the mixture was shaken in an extraction funnel, upon which the organic phase lost its brown color and remained slightly beige. The organic phase was washed with water (3 x 50 mL) and dried on magnesium sulfate. The solvent, after filtration of the organic phase, was removed with a rotary evaporator, and then the reaction mixture was purified by flash chromatography.
Method B:
Under inert atmosphere, non-silylated anilines 19a-c (1.2 equiv.) was added to compounds 18a (5-methoxypyrrolidinone), 18b (1-methyl-5-methoxypyrrolidinone) or 18c-e (1-(benzyl)-5-methoxypyrrolidinone derivatives) (1 equiv.) in anhydrous dichloromethane. Triflic acid (10-15 % Vol.) was slowly added through a syringe, and the resulting brownish and homogeneous solution was stirred at 50 °C for 24-48 h. Water (50 mL) and dichloromethane (50 mL) were added, and the mixture was shaken in an extraction funnel, upon which the organic phase lost its brown color and remained slightly beige. The organic phase was washed with water (3 x 50 mL) and dried on magnesium sulfate. The solvent, after filtration of the organic phase, was removed with a rotary evaporator, and then the reaction mixture was purified by flash chromatography.
5-[(2-Methoxyphenyl)amino]-pyrrolidin-2-one (21a).
Method A was used starting from 5-methoxy-pyrrolidin-2-one (18a, 10.0 g, 87.0 mmol), N-trimethylsilylo-anisidine (20a , 20.35 g, 104. 3 mmol) and triflic acid (0.1 mL, 0.17 g, 1.13 mmol). The reaction is instantaneous and exothermic. The mixture was stirred under nitrogen atmosphere at room temperature for 0.5 h. The precipitate was then filtered and washed with dichloromethane, then diethylether and recrystallized from absolute ethanol to generate pure N,N-aminal product 21a as a white solid in 64% yield (12.0 g).
Method B was used starting from 5-methoxy-pyrrolidin-2-one (18a, (10.0 g, 87.0 mmol), o-anisidine (19a, 12.73 g 10.9 mmol) and triflic acid (1.5 mL, 2.55 g, 17 mmol) in 50 mL anhydrous dichloromethane. The mixture was stirred under nitrogen atmosphere at reflux for 24 h. The precipitate was then filtered and washed with dichloromethane, then diethyl ether and recrystallized from absolute ethanol to generate pure N,N-aminal product 21a. , 6.84; N, 13.58. Found: C, 63.73; H, 6.77; N, 13 .34.
5-[(3-Methoxyphenyl)amino]-pyrrolidin-2-one (21b).
SI-7
Method A was used starting from 5-methoxy-pyrrolidin-2-one (18a, 10.0 g, 87.0 mmol), N-trimethylsilylm-anisidine (20b, 20.35 g, 104. 3 mmol) and triflic acid (0.1 mL, 0.17 g, 1.13 mmol). The reaction is instantaneous and exothermic. The mixture was stirred under nitrogen atmosphere at room temperature for 0.5 h. The precipitate was then filtered and washed with dichloromethane, then diethyl ether and recrystallized from absolute ethanol to generate pure N,N-aminal product 21b as a white solid in 48% yield (9.0 g).
Method B was used starting from 5-methoxy-pyrrolidin-2-one (18a, 10.0 g, 87.0 mmol), m-anisidine (19b, 12.73 g 10.9 mmol) and triflic acid (1.5 mL, 2.55 g, 17 mmol) in 50 mL anhydrous dichloromethane. The mixture was stirred under nitrogen atmosphere at 50 °C for 24 h. The precipitate was then filtered and washed with dichloromethane, then diethyl ether and recrystallized from absolute ethanol to generate pure N,N-aminal product 21b. 
5-[(4-Methoxyphenyl)amino]-pyrrolidin-2-one (21c).
Method A was used starting from 5-methoxy-pyrrolidin-2-one (18a, 10.0 g, 87.0 mmol), N-trimethylsilylp-anisidine (20c, 20.35 g, 104.3 mmol) and triflic acid (0.1 mL, 0.17 g, 1.13 mmol). The reaction is instantaneous and exothermic. The mixture was stirred under nitrogen atmosphere at room temperature for 0.5 h. The residue was purified by column chromatography eluting EtOAc/n-heptane (7/3) to generate pure N,N-aminal product 21c as a white solid in 68% yield (12.75 g).
Method B was used starting from 5-methoxy-pyrrolidin-2-one (18a, 10.0 g, 87.0 mmol), p-anisidine (19c, 12.73 g 10.9 mmol) and triflic acid (1.5 mL, 2.55 g, 17 mmol) in 50 mL anhydrous dichloromethane. The mixture was stirred under nitrogen atmosphere at 50 °C for 24 h. The residue was purified by column chromatography eluting EtOAc/n-heptane (7/3) to generate pure N,N-aminal product 21c. 
5-[(2-Methoxyphenyl)amino]-1-methylpyrrolidin-2-one (21d).
Method A was used starting from 5-methoxy-1-methylpyrrolidin-2-one (18b, 1.00 g, 9.10 mmol), Ntrimethylsilyl-o-anisidine (20a, 2.15 g, 10.9 mmol) and triflic acid (0.01 mL, 0.017 g, 0.11 mmol). The mixture was stirred under nitrogen atmosphere at room temperature for 3 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,Naminal product 21d as a pink solid in 50% yield (1.00 g). Method B was used starting from 5-methoxy-1-methylpyrrolidin-2-one (18b, 1.00 g, 9.10 mmol), oanisidine (19a, 1.34 g 10.9 mmol) and triflic acid (0.15 mL, 0.255 g, 1.7 mmol) in 5 mL anhydrous dichloromethane. The mixture was stirred under nitrogen atmosphere at 50 °C for 36 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,N-aminal product 21d.
Yield: 0.56 g (28%); pink solid; mp (EtOH) 94-95 °C, R f (EtOAc/n-heptane 8/2)=0.3. IR ν cm -1 : 3374, 1672, 1596, 1515, 1453, 1304, 1272, 1252, 1219, 1179, 1105 
5-[(3-Methoxyphenyl)amino]-1-methylpyrrolidin-2-one (21e).
Method A was used starting from 5-methoxy-1-methylpyrrolidin-2-one (18b, 1.20 g, 9.10 mmol), Ntrimethylsilyl-m-anisidine (20b, 2.15 g, 10.9 mmol) and triflic acid (0.02 mL, 0.034 g, 0.22 mmol). The mixture was stirred under nitrogen atmosphere at room temperature for 2 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,Naminal product 21e as a yellow oil in 45% yield (0.90 g).
Method B was used starting from 5-methoxy-1-methylpyrrolidin-2-one (18b, 1.20 g, 9.10 mmol), mmethoxyaniline (20b, 1.34 g, 10.9 mmol) and triflic acid (0.15 mL, 0.255 g, 1.7 mmol) in 5 mL anhydrous dichloromethane. The mixture was stirred under nitrogen atmosphere at room temperature for 28 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,N-aminal product 21e.
Yield: 0.8 g (40%); yellow oil; R f (EtOAc/n-heptane 8/2)=0.29. IR ν cm -1
: 3312, 1670, 1597, 1525, 1493, 1481, 1453, 1304, 1263, 1206, 1159, 1106 
5-(4-Methoxyphenylamino)-1-methylpyrrolidin-2-one (21f).
Method A was used starting from 5-methoxy-1-methylpyrrolidin-2-one (18b, 1.2 g, 9.10 mmol), Ntrimethylsilyl-p-anisidine (20c, 2.1 g, 10.9 mmol) and triflic acid (0.02 mL, 0.034 g, 0.22 mmol). The mixture was stirred under nitrogen atmosphere at room temperature for 2 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,Naminal product 21f as a slight brown solid in 52% yield (1.0 g).
Method B was used starting from 5-methoxy-1-methylpyrrolidin-2-one (18b, 1.2 g, 9.10 mmol), panisidine (19c, 1.3 g, 10.9 mmol) and triflic acid (0.15 mL, 0.255 g, 1.7 mmol) in 5 mL anhydrous dichloromethane. The mixture was stirred under nitrogen atmosphere at room temperature for 24 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,N-aminal product 21f.
Yield: 0.8 g (40%); slight brown solid; mp (EtOH) 112-113 °C, R f (EtOAc/n-heptane 8/2)=0.31. IR ν cm -1
: 3293, 1689, 1665, 1509, 1454, 1290, 1230, 1163, 1101 . 1 H NMR (CDCl 3 , 400 MHz) δ (ppm) 1.81-1.92 (m, 1H, CH 2 CH 2 CH), 2.31-2.53 (m, 3H, CH 2 CH 2 CH), 2.83 (s, 3H, CH 3 ), 3.67 (br s, 1H, NH), 3.75 (s, 3H, OCH 3 ), 5.04-5.08 (m, 1H, CH 2 CH 2 CH), 6.66 (dd, J = 6.8, 2.4 Hz, 2H, ArH), 6.79 (dd, J = 6.8, 2.4 Hz, 2H, ArH). 
1-Benzyl-5-[(4-methoxyphenyl)amino]pyrrolidin-2-one (21g).
SI-10
Method B was used starting from 1-benzyl-5-methoxypyrrolidin-2-one (18c, 1.0 g, 4.90 mmol), panisidine (19c, 0.67 g, 5.4 mmol) and triflic acid (0.10 mL, 0.17 g, 1.1 mmol) in anhydrous dichloromethane (15 mL). The mixture was stirred under nitrogen atmosphere at 50 °C for 24 h. The residue obtained after workup was separated by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,N-aminal product 21g. , 72.95; H, 6.80; N, 9.45. Found: C, 73.21; H, 6.99 ; N, 9.62.
1-(2-Chlorobenzyl)-5-[(4-methoxyphenyl)amino]pyrrolidin-2-one (21h).
Method B was used starting from 1-(2-chlorobenzyl)-5-methoxypyrrolidin-2-one (18d, 1.0 g, 4.2 mmol), 4-methoxyaniline (19c, 0.6 g, 4.6 mmol) and triflic acid (0.10 mL, 0.17 g, 1.1 mmol) in anhydrous dichloromethane (15 mL). The mixture was stirred under nitrogen atmosphere at 50 °C for 24 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,N-aminal product 21h.
Yield: 0.64 g (46%); brown solid; mp (EtOH) 117-119 °C, R f (EtOAc/n-heptane 8/2) = 0.31. IR ν cm -1
: 3320, 2993, 1667, 1508, 1444, 1357, 1266, 1230, 1173, 1122 . Method A was used starting from 5-methoxy-1-(2,4-dichlorobenzyl)-pyrrolidin-2-one (18e, 1.0 g, 3.64 mmol), N-trimethylsilyl-p-anisidine (20c, 0.85 g, 4.37 mmol) and triflic acid (0.02 mL, 0.034 g, 0.22 mmol). The mixture was stirred under nitrogen atmosphere at room temperature for 8 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,N-aminal product 21i as a white solid in 56% yield (0.74 g).
Method B was used starting from 5-methoxy-1-(2,4-dichlorobenzyl)-pyrrolidin-2-one (18e, 1 g, 3.64 mmol), p-anisidine (19c, 0.538 g, 4.37 mmol) and triflic acid (0.15 mL, 0.255 g, 1.7 mmol) in 5 mL anhydrous dichloromethane. The mixture was stirred under nitrogen atmosphere at 50 °C for 48 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) to provide pure N,N-aminal product 21i.
Yield: 0.59 g (45%); white solid; mp (EtOH) 137-138 °C, R f (EtOAc/n-heptane 8/2)=0.27. IR ν cm -1 : 3310, 3085, 1666, 1594, 1508, 1452, 1267, 1229, 1157, 1092 
5-(2,4-Dichlorophenylamino)-pyrrolidin-2-one (21j).
SI-12
Method B was used starting from 5-methoxy-pyrrolidin-2-one (18a, 5.0 g, 43.0 mmol), 2,4-dichloro-Ntrimethylsilylaniline (20d, 12.08 g, 51.6 mmol) and triflic acid (0.08 mL, 0.13 g, 0.86 mmol). The mixture was stirred under nitrogen atmosphere at rt for 1 h. The residue obtained after workup was purified by flash chromatography (gradient: ethyl acetate/n-heptane) and recrystallized from Et 2 O/EtOH mixture to provide pure N,N-aminal product 21j. 
Yield
5-(3,4,5-Trimethoxyanilino)pyrrolidin-2-one (21k).
Under inert atmosphere, N-trimethylsilyl-3,4,5-trimethoxyaniline (20e, 12 .2 g, 47.8 mmol) was added to a solution of 5-methoxypyrrolidin-2-one (18a, 5.0 g, 43.4 mmol) in anhydrous dichloromethane (40 mL). Trimethylsilyl triflate (TMSOTf) (0.5 mL, 0.62 g, 2.8 mmol) was slowly added through a syringe, and the resulting brownish, homogeneous solution was stirred at 50 °C for 8 h. After cooling to room temperature, water (100 mL) and dichloromethane (100 mL) were added, and the mixture was shaken in an extraction funnel. The organic phase lost the brown color and remained slightly beige; the organic phase was washed with water (3 x 100 mL) and dried on magnesium sulfate. The solvent was removed with a rotary evaporator, then the reaction mixture was purified by flash chromatography (gradient: ethyl acetate/nheptane) to provide pure N,N-aminal product 21k.
Yield: 6.36 g (55%); white solid; mp (EtOH) 181-182 °C, R f (EtOAc/n-heptane 8/2)=0.37. IR ν cm -1 : 3312, 1685, 1598, 1530, 1508, 1467, 1447, 1240, 1191, 1114 
